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SpadflcathMi 
TltlminurentiOA 

Fuel Supply Control VariahUs Cylinder System 

l^'t^I^ls.n»lycomroltyp.v«iabteiylindcrsys«mfc 

^plJ:^rlavJ^...i^cont»l^^ 
Z4?offoelu»asreufied8r«»«,otcyllnde«fn,a.0»f«cU«pp^ 

rxha.«pC,eofthelB«rtve.yHnd.rro«pn«t.U»<lo>«»t^ 

^<>vo,«llJondxa*.h«ls«lc«.*«ouv«ofd«fu«tom«..D«r«n^ 

or th. cucpur of »eond oxys^-WonnAi full cylu«UT oper..b.n <kp»d»>R on 

..f th* th««-««r«uiyit is *e ujerxed postage; «idan Mr.R«l nOi. connpl cucuit m which the fuel 
,„pply6l8naln««ionedd,»ve terminus d»»l«ttK,ffopoiao« 
L«LlUct«.p<«atu,eisbelow»,pccif^^ 

conuols tbt fuel »ppbr iignal in «uch • »i«nn.t »o W » nuto d« iur-fu.1 miP ben,me equal tp th. 

Atotchiomeiric value. # &.* i 

2 Thef«Uupplyc.H««,ltypcvohabtocylind«»y.temdc3aibedfadann l.aumquctaatareofwh«:b 

Uth«tteTrnn«ran»cd«cctuHio«a«»e»riui«d.bovcrep« 
by J^i«tto« that «. ponipn of .«U1 ft«l supply t« 
sextf or is tugber than » specified vahio. 

Uetotted Explanation of ihcliivwtfloii ^ 

Thi,imcutk)neonccni»aft»l«H»plyc-untn,ltypov«riia,te 

waycat(aystna»«aiau.tsy5temlDfedbaclc-contiolit««r.fw^ 

defr«lrtioaofili.erf»u.»Tembskmc(atrolop«»ionisp«v«nttdbyi«^ rht full cylinder operaUon 
wheneverilie«sataly»tteaiperaftir»deetea$e«. 

r-.«rally spwldag, enfilne <tael ecouomy tends to uapiove when aie enEiK »* operated under » l»avy 
loadeondition. Ti,Uii»heiBax«nthevaiiabtoeylliiderensi.«conccptwaedBv,iop«l tbrmulti-cylmdef 
englne*«stop.1«facI supply to one jp<>up of il«cylmd«sunderaUghiengme load jpth^^ 
lo«lper«achofther«Bai»ii»gcyliiidOTcanbc increased icadin, to imp«^ 

loadcooditioBS. . 

Onth. othamaiKt frum the staodpoinlof axUamU «»«issipn contrpl weasuiw.. there u a kno*n 
<ys(r..rt in which a tee-way eatalyit Js »«iaUcd in the engine ejdiauKi system, upstream of wtach 
exhaust sensor (oxygen sen*,.) is installed. In this system, the air-ftiel mio Is feedbackHwuUoUcdto 
becotae appnw Imaely equal fo the stoiehloinsfric vdlue based on the output pf this exhaust sensor m 
Older to achieve high eflieiency OJddaiwn of IlC and CO eoncuiremly with reduetion of NOx. 

When this air-ftiel rario couttol syitemis employed with « variable cyUnder engine, when a cylinder 



^oupi3»aalve.cheahc.h.usudfro»a«»ein«nvccylmdersl.ndxcd 

L.iroxygcaKn«rompui.h^l,ullca.«»«oxygearichcondmonsoa«fe^^ 

OKme«uwtoaddtes$iblsprobkmtttotostidloxygeniensoi»andtl««-w&yc«M^^^ 
p«s«go of the cy Uua.a that ^ alv^ay. active « wcU a» i0 tl« n««K-i erf»a«« p«uge «i wh.ch 4o 
!Lf«p-«»8«&*»««3ctive cylinder. 
rylindet»isil««ive.f«db«rJc«,itf.o!bpcrt«nn.db>«d.>n^^ 
^b*btb««b.«.. »«fro«tttl»a«uv«cyltodmp«»«mak^ 

g«appTnximtclyc«pialtothe«oich5«metrie value, m this n..nncr. the sysumcaaa^hievcjpodftiel 
ecouomyandenassioacoBBolatiliesanetiipe. ^ ^ i 

cylbdcr opwation las.* a loug dmo. ft* exhau.. gas temperaWre ««ls .a become low under tl«c 
cL«litioB.;e.pe.iHny,betemper«u.eof.h.downs«rcam.^^^^^^ 

^^itTtoeogter^MiTne* f«Ucyli»d.r operaior afterthe decrease iBcatHly«tempc«tut».Ul« difCr.* 
,0 achieve gnmlre«dcaaithedown«eam*ree-wayeaulyttwhkh«5«tompart^^ 
«h»«i«mi«iooc*l«rolp«tonn««.TTii.phcp»n»nontead,^^ 
«I*inafterith«beendrivenoaHg.ndyslopmfdo>vnhUli.nderdKpamaleyll^ 

to order » ellininate this type of pio Wem. theie iw ve been measures iuch s« iwttllfflg t«nper«tnie 
seaMB intheib«.w«reat.lyote in the .tha..npas»Ke». Whenever the»eicti^^ 
decrease iocaUly.ttcmpeW«x. Wow anKcifi«» value, the variable cyliador eowiol sysieu, mode » 
mietruptedtore*toieiheftinBylii«iermodeande!cpedi.Ka<,uickmcre«eto 
n«nBUte,howe.v«r.reqttire»3pccialumperatu««..50t3«i>d.inevUably.te^^^ 

There i«ai««hcrnie«iireiawUchatow«„g«tcmpe«turecoDdbin..bde«cc^ 

temp«rawre.»diitfen«|*iigltov,rirf.fecyK»dcreom»l«^^^^^ 

M.lve Ibc probtem when cfar M cylinder operation i$ resuiocd. and tends le lower engine response 
efaAiMterittict. 

Mot«>vB., m the air-fuel ratio feedback control syjtctn mentioned al«ve. similBr to the mree-wny 
tttlalysi. the output cbaraeteiisii.^ of the oxygen senson ai«> lend to fluctuate and deviate from the 
praportionaliiy wj* respect to the oxygen concentnuum when its teraperanire is decreued. resuttuig m 
tBjpainnr u> of the feedback control accuracy. 

iBorderto address this probtem. » iwmal pioeedote is to "cl«nip" the feedback signal to ii«u».taii. (he 
«,.fuel ratio at attod value so tkai feedback control ofibe air-fticl ratio can be leii.porarily interrupted 
Whenibe teu.,*ratmee»timatedlh)mthBoutpHTori1«oxyscnsensorl. dettiiui.«itobc below aspeclfled 

value. 

Basel* on iuchbaraqsrouiid.lh»ixwemk)bjsde8ig^ 
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invention is to introduce a ftiel iupply type vambfc cylinder ensme thar vriu »«u 
explailKdaibove. 

211 1 engix.. l«dy. while f I - O 

l™sn^V3andf4-f6.,e,pcclivcly.7isatb«e-waycatdy««^^^^^^ 

«r*pip..6.bc.wccneKhau«pipes«.«Kl(*.wbiiel01s«^ 

'tI'I^u;^.U.air.fu.lratioc««..ci^ 

^tr^U.i^lectionrolay, i,, that perfh™, the, wUcMngac.iou b.,cd«njh^ ISP^^^^^ 

^tn^coaJuA of acou-per-or. 13. which co,nn«.*s the scmoc output wth the co»p^tsoa 
ZlivoUTni^d-ltucseCtingdevice.U.t^ 

. I- cauly.^ ump-tu^ dcecwr. 17. that detect, .he lew t«ap.rat«re «,ud«.n <rf 
ZZ^r^ 10; end i cl«i.p clicuit 20. which eU«P« (sn.> tbc a^ rado fealHack v.ave at 
JSL valJ. inesp^ctivc o/the output, of oxygen .en^or. 8 or 10, d. £«.dback "-^J^- ^ 
living d.lowtcmpcra,«i.sl8n^fion.d..ec.orl7.«ndt^receiving^ 
„f.fXopcno«:puiandthefoelK«t«p«latlh.tta«Pfd«»lentfionfiomte.^^ 

,irXlcontrol3igna.fto»air.r.elmiucon.,olc«c^ 

5«n.lT,m3en5or2UAia«»«gh.b,uutpatof.heBGIcacuhisupplicdd^^^^^ 

-2fitisappliedtoo.herl-uclii^cctiouvaWe«2a-2c.br«ushav«habl.cy«n^^ 

cl^rhcZr..). 16. Wheneli^hcloedcondWonisdctc.^^ 

ft.e.i.5«Uonv.lves2a-2cUshatoff..kin.cy«ndersri.t3u.a«iv^^ 

deslgL «u.h that «te..ion ,«I.y n is .witeh^l .0 Tbe Mde of oxyfi.n 8 . wh«h t^^^^ 

p^ovlSL active cyUnd«f4 -<6>.ytl«»a«c ilr-d 
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L- p«l« wide, device,. 24 nd 25. OKU output the puUe «.uu^ v^u« (W^ ^ (W,> 

::rLrl«.n«.««in8-evi«..27.tbata.^st^ 
vaiIafUHlop.30.U»«sen.Uthc<«tp««tl*»aa"OR"circu.t/i^^ 

iUthelow,en,pcran«det.ctln«devic.l7«t•thc.d^l^«.^uno..^^ 

rd>er.«d^,incelowtemper,n.ed»teaa«d-vlc.l7U.x.„ncetcdto^ 

L cilcuit » e<»fl8i«d «u.h tht *o p«tUl cylmrfer dcacdv^ioB comsuoul horn VCS «i,c«« 16 
eoBMlledwhenthetemperaiureofoxygeiiiiwxsoraSandiOUIow. jA^,;„fc«H«ti 
TxMbea^nattni.iiwenrion«cxpUi«<iFis.3«bow,w.«n^^ 
puUc width W are in xbe d^linder opcmtlon tegkm. T„ th» ..ndttio^ 

to other words. *c system is th« Ml cyliadcr Mod.. After ,his. selection relay 1 1 by 
reccivtag,lieo«q,mof-«R"circ»i»3l.which,s'U"»p«roti«.hc,vritdU»Ba«to^ 

Zlll,,.Uni vie cone^ponding to .h. stoichiometric ai..*^. ^ 

devu. U.i.fc«boclc.oEGIcircui. , 5 .b««igh clamp circuit?!) after «dcl«cUlbed.vi««u«gn^^ 

thc,toad«dpul«eatcorn«iuuw«vrfo«ng«»r«iondt..uitl6.TT»ou8hth^^ 

roLrty.Znchccn,mcot«entheUgl-.o^condition.ca«i.gpul«width(W)a.u^ 
...hifttotl«3cyUt.d.rtegiot,indica.edlnFi^3..heoutput.-vcloffUptI^^ 
opcmini?c9ndilonorcyli.Kia,(l - Ob*co«e.ii«^.rive.Atlhi».un.,suH» 

ouLt«tbe«!gial*'(y'ii»li*«i«««tot»^^^ 

tt J«uq.«l of "OR" circuit 31 be«.n«« "O." clostng the g«e of -AMD" circuit 32. At th« x«n« time, 
selection relay 11 U de^,*rgiz«d by the output 'V' orm" circmt 31. and to .witched over to Iho 
oKy6en«i»or8«dea5ii«Bc«cdinFlg.2«»th«.l««y3temiseomtollediu..uch«w«vt^ 
catalyst 7 in the «:tive cylinder gtoup side cousbtins ot ey Under* fd -«5 can exhibit high «oiivei««.i 

efficiency^ 

Wheathlt partial cylk-leropcr»tioneoiidlUoneondn.«*fot«lo«iplitne.« 
upperi.-U.hcexhamlgast«mper«ureeu.erh.gil»c.«dv«dectease..Tfd«tcii*en^ 
tbatcatolyK!; addoKygeasetxu.. lOcanoo loogef Itanctlon pn-perly. lowtamperttuiodiimctor iToutputt 



. flxed «C b this cn.e. the control accur..y bccoo*. sUghtly 'o- ^J'^^ 

casTcf feedl^ack ccntro.. r«u«ng the dnaaiioa that tU. fu«don of c«aly.t9 
b«..n.ac^adccLIno,der.o<.dthi.«ndlcion.nuiddy«spo«iWe.K 

op^tioa Tocomply .id»thbrc<rme«eK. toOJs in,««tion.a»ou.patof lowtemp.««r«d^tcctorn 

(levrM" sipyd) outpi". «r.n«ess of the ourput levd of tlip-flop 30. A* n r«aU of this fbi«d 
n«tu»rionoffuUcylli,d«operatio«ui«h«theeJ«iu.tU:«p««^ 

of three-way c«dys„ 7 and 10 ^^i. W » U»g « the eu.bc U » .he Ugte Ic^ cood.^n 
during thUperiud.ttes,«e»U«whcWb«ktOthe3<^^ 

I^^^oucf VCS chual 16« briefly deKcrIbcdhc«. Sine* the output of EGl chad. 15 ^ 

U iX^ib: Al*ougb«d^oylind«, fl - n axe b tb. active state ^ AND^ 

cb-idtME.^«op,x^.heya»umeaKin«iehvect«»v,l«n.hcouq.utl.ve^ 

aod low t«u«r«u»«l«u.c,or 17 is notfienemirg die detection. ignal C.>«pulof "(n. toother word, 

wh.nth.da.e«iuu5ignadUo«tpu,,cyli»de«.fl.«t«atothe^^^ 

mp-tlop i,'W'M-«tom.th.outp.*leveloffli^flop«)b«u,m«-T'whea pulse w,^^ 

*LaJs.and«dtWJorwheu.T«n(N)«low.rTh»tl««tand«dval«a^^^^ 

Fie 3). Md U becon«» U" when poise width (W) become loww ttan the standnid ( W J ««1 iFi, N) 

bi.«Lhlgbertl«ntbe3t«d«l*(Nc)(d«3<y«iDd«Ti.8io«in«^^ 

nip.n«i.^Dis«oniiectedto-OR"rf«:uit28.andtho--»s«i''inp.Ktcnnmo^ 

-Al>©»ciicuit29,theregiouindic«tcdby'^tahi.he«mcnuin^ 

AS •xplabed almyc. «cordi»8 to ihk faveiuion. it U P^We to always muntain a high catalytic 
coav«»loneir.c5c.Kyoftholh,ee-*.yca..ly«iinceib,vari»btecyliD^ 
oxy£en«D«>ri»atthetein|««un:conditionuDd«whlchif does not taction pro^^^^^ 
operolionis mai«ahKdr.venu«tetth» Uflhi loadc«ndiaonto achieve arapid i«mperMurc increasetoibe 
entering exhaust g» to restore the tbiee.w«y catalyst funetton. Co.upared with the fy««n .n which 
variabfe cyUadcr eontiol is performedby detectiwt engine coolant tempcramxe, since b this invention 
vmoblecylindereoturoltepeifcnDed by detecting the low temperature condiHonoribc oxypen sensor 
thot is sensitive to tempemiw change, it U po«IbIe to obtain accur:itr r.,m,t>l» bavins good respu.« 
chatacMrisiio. Another effect is th«tthe»ystemconfisurailonis iH.tcomplica.wi and If te« expensive. 

Brief E«planati«wt of Flgnrw . , . ^. 

•me figures show ot«workingcxaffipteof this invention. Figure Hsh simplified contiguration diagram 
of ibr. overall system, fig. 2 Is ablock diagramof the control sysieni, «u>d Fifi. 3 explains the vanablc 
cylinder control pai wr o. 
f i - f6. . . Cylinders 
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2a - 2f . . . Fiml liycction Val w 
8 amt 10. . . Oxy^ Scnsorc 
12. Air-Fu6l Ratio Conffol Ciicuit 
15... Fuel InJeciioaCuiuiol Circuit 
16... Variiibk Cylinder CoBtrol Circuit, 
17. . . TjowTcmpa»tiirdDctci:tDr 

Appiicani: Nbsan Motor Company, Ltd. 

Agew: Patent Attotnoy, MOAayoshiOoin 

Amendineot 

Sept. 25, 1979 

To: 

HoBoni>»le M. Kftwabara, Dtrector Gisncral 
JapfiDiBse P^tMit Office 

1. Ca^dldemifier 

1978 Patctil No. 86996 

2. Til )e of Invention 

Fuel Supply Cofttrol Variable Cyli»d«r Sy wm 

3. Pwy Filing Auu^ndment 

Relauirtwhjp to Cnso: PatetK Ap^^M 

Addwsfi: Muromnclu.2, Kimagawa ku.Yokolw«^ia City- KanafiawaPiftfftcuins 

Nome: NUsu Muror Comp&oy. Ud* (399) 

4. AB«nt 

Addresi: Third Floor, Ginza 8-1 0 Bldg. 
Ginza 8 iO-8, Chauo-ku, Tokyo, 104 
Tel:03-37d.S4a(Maffl} 

Name: (755 1 ) Patetti Attorney, Masayoshi Goto 

5 . Date of Ametrftoenl Order: VohinUuy 

6. Si^iectof Amendmsnl 

l»m"naim(0" 

7. Dt?^cription of Amendment 

n*Claim(s)"onpase I or2uf Specfficmioa^haU be anvswled as follows: 

"Clafal(«) . . au r % 

I.A ftiel supply conlrol type variable cylinder system for multi^Uwkr engmcs c<|wpped wlxh a fur4 
supply system and a variable cylinder system control cirruii rhat permit partial cylinder opciationby 
sfauttlAO offthe suwiy of fuclto aspecmedgxoapof cylinders from tDo fuel supply .ystemdcpcadiwcon 
engine load, compriainc a flwe-way cat aly f^t and a first oxygen sensor located inthe exhaiittpassagc of 
tl» active cylinder group; athrw-wiQr catdyst and aseco^ 
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^^le the dowiijitreaia ot the exhaust pabsage 
U.* exh^t passage of itac«v. *3°7^tttr«,^r^ 

dctectionncOM <Utect8 ihai the tenipcrature IS betow a speun 
radocoMrolth«coiim.U.te<uclsupply«|pal toau«mnor^o«to ft"'™* 

lodje»»ichion»etricval»e. i aunlauerratuieofwliich 

sen$orbl<ieherthano«p«lfiedvataB.*' 
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